Measurements have been made of the concentration of protein in the spinal fluid3 in myxedema, before and after the administration of thyroid extract. These measurements are summarized in table 1. They show two things:
1. In most of the cases, the protein concentration was high during the period of myxedema.
2. In all but two cases, a well marked drop in the concentration occurred as the basal metabolism approached normal ( fig. 1 ), following the administration of thyroid extract. In the two that showed no decrease, the protein content was normal to begin with.
It may be seen from table 1 and figure 1 that there were marked variations in the concentration from patient to patient, during the period of myxedema. These variations bore no relation either to the severity of the disease or to the degree of depression of the basal metabolism. There were also definite but less marked differences in the levels to which thyroid feeding depressed the protein content.
These levels, in all but the first two patients, were within normal.
limits (20 to 45 mgm. per 100 cc.).
The change in protein concentration occurs gradually and may not be complete until some time after the basal metabolism has reached a find a high blood pressure, a well marked secondary anemia, albuminuria, and a high concentration of protein in the spinal fluid. In fact, nephritis is the disease most commonly mistaken for myxedema by those not very familiar with the latter. The appearance, history and basal metabolic rate are usually sufficient to differentiate the two diseases, however. For several months, because of the presence of headaches and ataxia, there was some uncertainty as to whether J. G. (case 1) had myxedema or a brain tumor. The latter diagnosis was seemingly corroborated by the finding of a high pressure as well as a high concentration of protein in the spinal fluid. His appearance was not characteristic of the full blown picture of myxedema. While the diagnosis was in doubt, similar spinal fluid findings were obtained for the first time in several cases of typical myxedema. Thyroid extract was, therefore, administered to J. G. and produced a well marked reduction in the concentration of protein, as well as a clinical cure.
The cause of the high protein concentration in the spinal fluid is uncertain. It is possibly related in some way to the storage of nitrogenous substances in myxedema (2) (3). It is of interest that an albuminuria is frequently present in this disease (2) (4) (5). This usually disappears or decreases markedly when thyroid is administered (5) . The albuminuria and the high spinal fluid protein content may be, in part, manifestations of the same pathological condition, viz., an altered permeability of cell membranes throughout the body.
SUMMARY AND CONCLUSIONS
The concentration of protein in the spinal fluid is high in most cases of myxedema, and usually drops to within normal limits when thyroid extract is administered.
The high protein content both of cistern fluid and of fluid obtained after withdrawing large quantities from the lumbar region, indicates that the protein content of cerebral fluid is also high during the period of myxedema. This finding suggests that the fluid which comes through the choroid plexus may have a greater protein concentration than normal.
The knowledge that the concentration of protein in the spinal fluid is usually high in myxedema is of diagnostic value in rare instances in which this disease may be confused with brain tumor and chronic nephritis, We wish to thank Drs. James B. Ayer and Frank Fremont-Smith, whose interest in this and related problems made it possible to combine the research facilities of the metabolism and neurological labora-
